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A b s t r ac t
Aim: To highlight the outcome of posterolateral and lateral approach to ankle with posterior/lateral plating of distal fibula fractures.
Methodology: Twenty ankle fractures were divided into two groups. Patients were randomly allocated into two groups. In one group fibula
was plated with lateral approach and another group with posterior plating. In indicated cases involving additional posterior malleolus fixation,
posterior plating of fibula was done. Posterolateral/lateral approach to ankle and posterior/lateral plating of lateral malleolus was the main
method used for fracture fixation. Average timing of surgery was 6 days from presentation. Minimum follow-up period was 24 months. Factors
analyzed were pain, maximum walking distance, walking surfaces, wound healing, union time, and American Orthopedic Foot and Ankle
Society (AOFAS) score.
Results: Posterior plating showed no wound complications. Lateral plating demonstrated superficial infection in three patients and wound
gaping in two patients. Posterior plating (six patients) and lateral plating (three patients) showed union within 3 months. Posterior plating (four
patients) and lateral plating (six patients) demonstrated union within 3–6 months. P-value (0.062) was statistically significant but there was
no significant difference clinically. Posterior plating (seven patients) and lateral plating (five patients) showed excellent functional outcome
(AOFAS score > 85). Posterior plating (three patients) and lateral plating (three patients) showed good outcome (AOFAS score 70–85). In lateral
group, two patients (AOFAS 55–70) showed fair outcome. p-value is statistically significant. Complications included one case of malunion in
each group, three patients showed superficial infections, and two patients demonstrated wound gaping.
Conclusion: Posterior approach to lateral malleolus and posterior/posterolateral plating technique allows better implant placement, lesser
hardware irritation, good wound healing, practically nil wound dehiscence, and an excellent functional outcome compared to lateral approach.
Keywords: American Orthopedic Foot and Ankle Society Ankle–Hindfoot Score, Bimalleolar fracture, Danis–Weber classification, Fibula fracture,
Internal fixation.
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Introduction
Intra-articular fractures around the ankle joint are commonly
encountered in lower extremity.1 Lateral plating is the most common
plating technique due to the ease of the lateral approach and relatively
easier plate application. It is also associated with skin soddening
and necrosis in the postop period with hardware irritation. Posterior
plating addresses all these problems by giving improved soft tissue
coverage and avoiding other complications of lateral plating.1–3

Aim
To analyze the functional outcome of posterior plating and lateral
plating in lateral malleolus fracture and to evaluate the benefits
and shortcomings of both these procedures.

M e t h o d o lo g y
Prospective study with minimal follow-up for 2 years from
2017 to 2019. Inclusion criteria included patients >18 years, isolated
lateral malleolus fracture involving bimalleolar or trimalleolar
component. Exclusion criteria included minimally displaced
fracture, neglected ankle fracture, open ankle fracture, or any
contraindication for surgery.
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Preoperative Protocol
Initial immobilization with a below-knee slab at the time of
admission with strict limb elevation. Computed tomography ankle
was taken for intra-articular fracture pattern. Plaster of Paris was
bivalved within 12 hours and skin condition was checked every
24 hours. Anesthetic fitness and informed consent were obtained.
Limb was prepared and opsite was used for patients with superficial
wounds in operative area. Inj. cefotaxime 1 gm IV every 12th hour
starting 30 minutes prior to the procedure.

© The Author(s). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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Procedure
All patients were operated under regional anesthesia either
spinal or epidural. Patient is positioned in lateral position for
posterior plating of isolated lateral malleolus fracture, lazy
lateral position for bimalleolar fracture, and prone position for
trimalleolar position.

Posterior Approach
Posterior approach reaches the posterior/posterolateral surface
of fibula by creating a plane between the peroneal and deep
flexor compartment. The posterior surface is flatter than lateral
surface allowing a more snug fit for the implant. Skin incision is
made halfway between posterior border of lateral malleolus and
lateral border of Achilles tendon. Superficial fascia and deep fascia
are incised exposing the peroneal and deep flexor compartment.
Peroneal retinaculum is incised and peroneal tendons are retracted
laterally and anteriorly. An internervous plane is created between
peroneus brevis and flexor hallucis longus (FHL) muscle. The bony
attachment of FHL is erased from lateral to medial side exposing the
posterior lateral surface of lateral malleolus. In fixation of posterior
malleolus an epiperiosteal plane between the periosteum covering
tibia and the overlying soft tissues is created exposing the distal
tibia. Medial malleolus is addressed using a separate incision. Under
C-arm guidance, fracture is reduced and plated with adequate
spanning and screw density (Fig. 1).

All patients were followed periodically with a minimal follow-up of
2 years. Functional outcome was measured by AOFAS score.

R e s u lts
The following significant factors were pain (80%—no pain
and 20%—tolerable pain) in posterior plating and in lateral plating
(70%—no pain and 30%—tolerable pain). About 90% of posterior
plating and 80% of lateral plating were able to walk >6 blocks and
the remaining were able to walk 4–6 blocks without pain. No patient
had difficulty walking less than 3 blocks.
About 80% in posterior group and 70% in lateral group had no
difficulty walking and the remaining experienced some difficulty
while walking on uneven surfaces.
In lateral group, three patients noted superficial infection
and two resulted in wound gaping (Fig. 5) which resulted in
delayed mobilization. Wound healing problems were absent in
the posterior group.
Functional outcome analysis of AOFAS score showed excellent
score in seven and good in three patients. In lateral group, five
were in excellent, three were in good, and two were in fair group.
Statistical analysis with p-value (0.043) was significant hence

Lateral Approach
In this approach, there is no internervous plane and the lateral
surface is a subcutaneous bone which is reached soon after skin
and subcutaneous tissue are incised (Fig. 2).

Postoperative Protocol
Strict limb elevation until swelling subsides, along with gentle ankle
and toe movements were encouraged. Postoperative protocol
includes strict nonweight bearing for 4–6 weeks, partial weight
bearing after radiological confirmation of callus. Full weight bearing
allowed after radiological signs of union.

Follow-up
Regular follow was done once in 2 weeks for first 6 weeks, then
once a month for 6 months, and then reviewed once in 3 months.
In each follow-up, X-rays were taken to assess radiological union,
surgical scar was examined, range of motion was documented and
appropriate rehabilitation was advised, which was custom for each
patient depending on fracture pattern and radiological healing.
Minimum follow-up was 24 months (Figs 3 and 4). The
functional outcome was measured by AOFAS score.

Figs 1A to C: (A) Incision showed between the posterior border of fibula
and tendo-Achilles for posterior plating; (B) Plate placed on the posterior
border of fibula; (C) Soft tissue cover achieved over the fibula plate

Observations
Twenty cases were included in our study prospectively. Eleven were
males and nine were females. Eleven patients were operated on right
side and nine patients were operated on left side. Twelve patients had
a history of road traffic accident (RTA), six patients sustained fracture
with fall from standing height, and two patients by fall from height.
Timing of surgery included three patients <3 days, 12 patients
from 3 to 7 days, and five patients >7 days. Twenty cases were
divided equally into two groups with one falling in lateral plating
and the second one in posterior plating. On classification of
fractures, 10 cases were included in supination-external rotation
injury, supination-adduction in four patients, pronation-external
rotation in four patients, and pronation-abduction in two patients.
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Figs 2A and B: (A) Skin incision over the lateral malleolus for lateral
approach; (B) Direct lateral plating with recon plate
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Figs 3A to C: Complete union achieved at final follow-up. (A) Mortise view; (B) Lateral view; (C) Anteroposterior view

Figs 4A to C: Functional outcome at final follow-up—2 years. (A) Clinical photo from behind showing healed scar; (B) Ankle dorsiflexion 0–20°;
(C) Ankle plantar flexion 0–25°

posterior plating technique conferred additional benefit to
functional outcome.
Four patients in lateral group and six patients in posterior group
showed union within 3 months. Six patients and four patients in the
lateral and posterior group showed union by 3–6 months.
Complications included one case of malunion in posterior and
lateral group but had good functional outcome clinically (Table 1).

Discussion
Fig. 5: Clinical photograph at follow-up showing the wound dehiscence
and wound gaping

Lateral plating is the most commonly used plating for lateral
malleolus fracture due to the ease of the lateral approach but also
is associated with hardware irritation and eventually resulting in
plate removal in some cases.
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Table 1: Comparative analysis of various parameters between two
approaches of lateral malleolus
Posterior group
n = 10

Lateral group
n = 10

• No pain
• Tolerable pain
• Excruciating pain
Maximum walking distance

8
2
0

7
2
0

• >6 blocks
• 4–6 blocks
• 1–3 blocks
• <1 block
Walking surfaces

9
1
0
0

8
2
0
0

•N
 o difficulty on any
surface
• S ome difficulty on uneven
terrain
• Severe difficulty
Wound healing

8

7

2

3

0

0

• Superficial infection
• Deep infection
• Wound gaping
AOFAS score

0
0
0

3
0
2

• Excellent >85
• Good 70–85
• Fair 55–70
• Poor <55
Time of union

7
3
0
0

5
3
2
0

• <3 months
• 3–6 months
• >6 months
Complications

4
6
0

6
4
0

• Malunion
• Superficial infection

1
0

1
3

• Wound gaping

0

2

Pain

Posterior plating addresses these issues by giving improved
soft tissue and skin coverage resulting in less hardware irritation.4–7
In a biomechanical study by Hartwich et al.,8 suggested that
posterior lateral plating is biomechanically superior and might be
advantageous in patients with osteoporotic ankle fractures. In our
study biomechanical factor was not assessed separately.
Functional outcome is analyzed by AOFAS score. Patients
operated within 3 days had higher AOFAS scores and decreasing
trend with increasing timing of surgery but was not significant.
Though lateral plating approach is easier, the posterior surface
allows better placement of implant with bicortical purchase of
screws and snug fit of the implant without allowing intra-articular
screw penetration.
P-value of AOFAS score using t-test was significant (<0.05)
denoting posterior plating confers functional advantage compared
to lateral plating.
Our study was in concurrence with the finding of Yemul and
Narote9 concluded that posterior plate fixation gave a secure and
stable fixation allowing early mobilization and better outcome.
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Vance et al.10 stated that posterior/posterior–lateral plating
is biomechanically advantageous as it directly buttresses against
superior and posterior pull on distal fragment because of
bicortical fixation.
The study by Yemul and Narote9 noted that posterior plate
fixation for lateral malleolus resulted in decreases postoperative
complications, hardware penetration, and wound dehiscence
which was similar to our study. Hardware irritation in short
duration of time could not be evaluated, which was a limiting
factor in our study.
Biomechanical study by Hartwich et al.8 noted that posterior
plate resisted twice as high load to failure and exhibited elastic limit
compared to lateral plate emphasizing stability and satisfactory
functional outcome.
Limitation of our study was that biomechanical stability was
not analyzed separately.10
In comparing the union rates of two groups, no statistical
significance was found between the two groups.
Vance et al.,10 in their study, 59 patients with >2 years follow-up, two
patients had peroneal tendon irritation resulting in hardware removal,
but no case of peroneal tendon irritation was found in our study, since
sample size and long duration are needed to confirm the same.

C o n c lu s i o n
Posterior approach to distal fibula and posterior plating for lateral
malleolus fractures of ankle provide adequate soft tissue coverage
and prevent wound dehiscence which are commonly encountered
problems with lateral approach and lateral plating.
Posterior plating gives better functional outcome, wound
healing, and early mobilization than lateral plating though peroneal
tendon irritation may be expected in a few.
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